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Abstract of JP2001312066 

PROBLEM TO BE SOLVED: To provide a 
positive photoresist composition capable of 
forming a thick photosensitive film with 
good adhesiveness even on a substrate of 
copper, an iron-nickel alloy or the like 
having inferior adhesiveness and capable of 
forming a space pattern with good 
perpendicularity, and to provide a board 
with a photosensitive film and a resist 
pattern forming method. SOLUTION: The 
positive photoresist composition contains 
an alkali-soluble novolak resin in which 
part of the hydrogen atoms of all hydroxyl 
groups have been substituted by 1,2- 
naphthoquinonediazidosulfonyl groups and 
a heterocylic compound which exhibits 
aromaticity, e.g. a compound of formula 
(1). 
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^^y^mmcM'Lx. 10— 25aa%. 
5-2 o««%^7)®H•e^^Ao^n§<^)AWSbv^o 
[004 7] wm^Mwmm 

*/c. ^^B^THi:. ^MICJ:0}«;5S*^2 0 0-3 5 OX 

^E^'r^Ci:tCcfcD. US^XF^«^li<D/Vb^^!j:^-r^6: 

l-'>^x^ffi^1^^fflv^T. aMtcmigofe;5S«±{^:JP 
McOUv^XF^^^^Jg^LfcS^T-fc. SEtttcftn^ 

x-<-x>'^^^->«^m■r^c^Jb^T#»^Lv^o * 
fc. yu-<-^5aa. ^^xsnmrnm (peb) as 

[0 0 4 8] iMm^^Mmm\}i\.x\t. mfLmm 

:7:^;l/K5;;^^;K y-:/^PV^FV> ^SS 

^^>>^;W x^U^^U:^— ;l/-ty y'xx^l/x— r 
;K x^l/>^Un— ;l/^y^:^^:>';l/x— T-^K 1, 3 
-;t^9^U>'^U n— ;K ^/x^Uy^U 3— ;K >^x 

v^y^^;l/x— >y'x^U'>'^U 3-;l/^/x^;l/X 
— 7^;K i^x^lxvyun— ;l/-tyx^;I/x— T-^l/T-fe 
•r-F. ^^x^l/y^^ijn—;^^^ >^^;l/x-7^;K 
x^bv^Un— ;l/^/y^^;l/X— x^Vr-tr-r— F. 
yptru^^Un— ;K :>^yPtri>>^Un-;l/^yy 
^;Vx— r;l/. F U x^l^>^*U n— ;K FUx^Uy 
^Un-;l/>?-2-x^;l/y^^^-F. FUx^U>^ 
U ;l/i;^^;Vx— F Ux^U^^U 3— 
yx^;l/x— r;K h Ux^U>t5^U 
x-x;!/, FUT'Plf 3~;k hUyntfU> 

;l/^yp<^;lxx— 7^;K 2 -x^/l/^^^-y-V 
S!. ;«7:/U;l/K> ::^j>^pvS[. :t^'^;l/>^ 
xy-;K N-^^;l/tfaU FVH^W^C^^^^T'^ 
cn^ti^JSTfe. Sfc2at^±il^tTffli/^Tfe 
J:V^o '4'"efe}«;^*^2 5 0'-3 5 0XC0fetD:6WSb 

i^LT. 3-15««%. i:<ti:6'-l 2«ft%*W* 

L<. 3aE%*JSTfe;5i:. ±fBco]ll^^«i^;5j&m 
tcSb<. 1 5S«%:&fflx.;5i:. x^-x/^iS7— >± 
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[0 0 4 9] JS^^M 

:^^m<D^-i^m^- h l^i/'X hffifiict(i:|H|C i iia (3 6 5 
nm) ®MWfcJ:»?K%%**-&S{k^*W*tV^ 

7 7 5 5^4^«{i:fe«$nTV>;S J; 3 ^ h U Ti^l^^m 

(3H) Ap^ffi. ^^1.efig|^cov^-rn^c*5v^ 

~5. oaM%. »sL<(io. i~i. oaa%(D«! 
[00 50] ^mma^^ 

:t;>'Ki}'P^'i'K (PTSC) . 4. 4* -ex (J^x 
^;i/T5y) i. 4-ifx ci- (2 

-;^^;l/— 4 -t Ha+S/'— 5 -S/^o'N^^i^ — 
-rVT/aeyW --<>'4fi^. 1. 3-ifx [1- (2 
— 4 — H Fa4^5/— 5 —iz-^u-^^i/^i/ysL— 

no. 0 1 — 1 0««%SS<OS5Hp«g-ejSApLTfe J: 

[00 5 1] Src*^B§«4?v'Sd-^ h Pi^X hSE^!t*HC 

;>«^;l/75y- 2' . 4' — S^t Fa^->^ W:7xy 
5-TS./-3->i^jV- I -yai-;V-4- (4 

7'5y-4' -Jih4^i/TV^>Hfy, 4.4' -v'x 

FC-430. FC431 (KffiS. •a;fe3 M («) 
® , X7 F-y:/E F122A, EF122B. EFl 
2 2C, EFl 26 mSh^. h—JrA^n ^ST^ y 
cm m) . ^;tf>'T-yi'R-0 8 UzB^^'O^it^ 

[0 0 5 2] ^^(o^i^m^- h us^x hm^mt. m 



;K i?x^l/>^y 3— ;K x^U^^^U 3— /l/t/ T 
10 •t'r—h. -/u\^\yi/^\)zi—)\,=e/T-^7—h. i?x 
^^-b^^^Ua-zl/tyZ-feT— F, ^5V'{±cnP)©^: 
y><^;l/X— 7^;K *yx^;l/x— *y:/Pt!;l/ 
X— 7";K ^•y:^^;bx— r;l/$fc«*/7xx;l/x— 

>©J;^«:JliCx-7"/l/a : t3j;t>-a^a:^;K SPK^ 

;l/lf>Kx^;K ^ F4^'>yDtr;i->'^;<g^;K xF4^ 
5^:/p t!:t vKx^7i/#£oxx7=-;P^^^tf s c i:*<T- 

20 LTfflV-'TfeiV'o t<\CT'tV>^ ^'J'jVJi^fl'^ h 

z/^ i/^u^^^y-y^ ;^^;l/'f'y7 5;l^'5^h>'. 2- 

x^;K ^ F+S^7'Plf:t^^;<^;K xhc^^J/T'Plf 
;4->^x5^;l/^©xx-7";l/S*W*bV^o S^Jfi 
^Tffll.^rfegl,-«*% 3. OMmJit±, i:<»C6. 0 

[0 0 5 3] *^0^)ia^*SlO»M=5:ffiffl:&j££OV>T- 

a^*o^^}-«: tree x^tc^^ rjm^^iam^wzmts^ u 

^V^t?3 6 5 nm#)fi(OiE^S£0^^3S!«-r^Jt!g> 

i,s^mA(.mn. msyiam^is mmmMmx^^m\^\ mm. 

a%xF7;^f^;l/7>'^r— "i^At: KP+i^K (TMA 

[0 0 5 4] ftfe, fflES^JK^f S^^fcti, 
^¥10-26952 l#^Wc|Btt$nT>/^S<fc3 

fiKK^US^XhvXi' A) %ffll^T, i6o#*< 

50 Mff®l^-fb*0nsi$®*^fe«o iKffiOJglKfi. i6o 
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^v^T. :7b— A (Ui^xhvx^) ^r^s-r 

[0 0 5 5] 

(1-1) m^mi^mm i : Mj^;^xtf>^-;g'fflu^ 

U-h±TMOOX:. 9 0#P^^^bTMj?4. 0/im 

0. 3 5 /imtOVX^ (0. 3 5 /imteCDX^— X/^^ 
:&:n^b> )tB/htS]^B>t«BN S R-2 0 0 
5i lOD (-n>'tt^. NA = 0. 5 0) %ffll/^T. 
0. 5 0 /imificOX^— X/^^— VtC/^^ — >j^gl5?b^tt 
±*^^<J:"5tc/WTX;&*HtTS7tbfciD-S. 100 
9 0#P^OPEB (ST^f^APf^) 5aa^?To/co 
V^T. 3^^tS{ti:L. 23*€C02. 38aa%7^h^p< 
^;l/TV^^'>i^t:Kn4^S/K (TMAH) 7mm^m 
S±JC5gfflb. 6 OW^^Jf L/ct^. Xtfy-t-cOlHl^ 
tCcfcDMO^O^ffo/co clcD31^iift^5lHli^DSU 
fcf^. 3 0#P^7i<gfeU ^«LT. f#e»n/cO. 50 II 

irnisox^— x/^t$f->co»fffiJ^«^s EM (j^asm 

?fa?5^) ¥KlCTm^L. M^^vigp^Dilf (T) tC 

«*r^/^i5?— (B) <Dtm (b/d 

0. 7 0< (B/T) ^1. O^DfeiD^©. 0. 6 52 
(B/T) <0. 7 0CD^^0^O^ (B/T) <0. 6 
S^OfeO^A. 0. 5 0 /xmilScDX^— X^'^^— 

CO 0 5 6] (1-2) ^mm^mmz :M ia^xe> 

^J^^y hyu-h±TM 0 ox:. 9 0#Pa^igbTJ3iP 
6. 0 /imCDl/i^XMi^&^/'Co ^V^-e. CcOMtC. ^ 
X^Tfi^O. 3 5 /imOVX^ (0. 3 5 /i mificDX^ 
-X/^^5?->je^ffl) ;&/rb. )^/hS]^M7tSBN S R 
-20 0 5 i 1 OD (-n>ttia. NA-0. 5 0) ^ 
ffll.^T> 0. 5 0/imi|@a)X^— X/^^? — >tC/^5f-> 
iggPTb^ft ^ J: "5 / r X ^ :6Ht T fg^ b ^7) . 

loot:. 9 o#Kop E B (s^f^ADi^) sas^tTo 

tco ^W>T% 31{f!aifti:b. 2 3rt02. 3 8aS%x 
h'5';^^;l/T>^^^i:sb Fo^i/K (TMAH) 7Kr§ 
?K^»«±(ciafflL. 6 0©ra«}^Lfct^. Xtfy-^- 
<OlH]te^C«fcDli»)«J*)J&tTo/£:o CC0il^iSf^^5lHlJ^ 
O^gL/ct^. 3 0«^ra7jc?ftU ?£iSLTs #P»nrc0. 
5 0 ^mili(7)X-^-X/^^ — V^OWffiJ^^^^S EM (^ 
g^S?iS«Sm) ¥«tCTmi^L. /^^->4»gp (/^^ 
— >JKSB*^e>MiP:^[nItClS^*^3. 5 ;imCDi:C5) 0) 



iH (M) tC^^-r^/^^'-^'lSgPOS (B) cDlt^ (B/ 
M) 0. 7 0^ (B/M) 21. 0<0feO^@. 
0. 652 (B/M) <0. 70cOfe<D:SrO. (B/ 
M) <0. 6 5(?)^>CD^A> 0. 5 0 /i mificOX-^— X 
7 1 ^ - > ^ T # 3?)^ o * X X ^ b T g L o 
%*3. X-^-X/l^-XDBfSJ^I^^rS^D-r^^H*^ 

Xh^)^. 3(iX'-^-X/^^->'l?fe^o 

[00 5 7] (2) Mta: Mfg (1-2) (omm\c^ 

10 1/>T. Eop (VX^^ao. 3 5 ^mCDVX^J&ffl 
V\ /^^ZX^3bntT7^^->'jSg|5cD^a;6^0. 5 0 /x 

«) ^c^5v^T. >'^i5?->i£gp<oi^st'rsg/hvx^^ffi 

[0 0 5 8] (3) ^i^^^it^^# : MfR (1-2) (D 
l¥«C43t>T. Eop (VX^^jiO. 3 5/im<OVX 

5 0 /imCDX^— X/'^^ — ^^^ft^ScfcatilJ^^b/c^^ 

20 i;^^ai[±Tl<:^eb. SJt. 310;&fToTf#^nfcX 
-^-X7-^^->iSgI5(7)S EM^SOS^^^ffofCo 
SEM^ScfcO. X^-X/^i5?-:/j^gpcO^}£;0^O. 5 

0 /im± 1 o%tD^ffi^{t<D«5Hrt"e?#e>n^*i^-rn 

(Dm±m (^m) ^^ii^^jgiliglttt^bfco 

[0 0 5 9] (4) mm^mm: uu^7.\:iy-^-:^m 

V>TiS-n^y>*r;l/^Sffi±tc^^b. cn*4-^>y h >^ 
l^-h±TM OO'X:. 9 0#P^^j^bTM;*6. 0/im 

h'^-CycommiS^l : 1 OOjS^/^^-^;^)^^;^^^^ 
30 X^;gr/^b. «S/hS]^ffiJt^MN SR-2005ilO 
D (nnv^iti, NA = 0. 5 0) ^fflV>T. ^^Vipi 
5. 0 /initC{±±*^^cfc-5tC7WTX^*HtTS7tb/c 
O-fe. 10 0^. 9 0#H*DPEB (S^^iDf^) IKIS 
^tTo^Co :lK^^X\ WMiWfhl.. 23X<D2. 3 8S 
fi%'r h^p«^yb7'>-=e-T:7At: FD^^i/F (TMA 

H) 7mm^wsL±.Kmmi.. eo^^i^jtb/cm. x 

^5[Hli^03lb/'d^. 3 0#PBl7j<j!Jtb> l^jSbT. t#e> 
nfc^'Y>«l@5, 0/imcDUi/'Xh7^^->;()\ S^KS 
40 ffitCfcl>T. L/i^XhW®tS*g^*^^:^tcS^bTV^ 
^^cd;S:0. bi^'XFWffi^gffi^cDHtcOT;6^^bT 

[0 0 6 0] (^^eUl) T;l/;?^URr?Stty4<^-y^ 

(m-»l^^/-;I//D-^UV^-;l//2. 3. 5-m 
;>^^;l/>^j:y-;l/=3 5/4 0/2 5 (^;l/Jt) . Mw 
= 4 2 0 0. Mw/Mn = 2. 3. :si / — )\y^7\m 

a<D7X^M^tc^-r^ 1 . 2-^yv^j>i/Tz^Y7s 

50 7l/4-x:n;l/S(OM8^^=3. 8^;l/%) 
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1. ^mmmci:^mm¥i^^^m. (mw) , miA 

(Mw/Mn) <Opm 

n,-^^-/-;K p-^lxy-;K 2, 3, 5 - M) 

^;i/7xy-;i/ (^;i/it3 5:40:25) t^-JV^V 
> t oflfbKJS^siiStc <fc ») L. rcmrn^^^'^ ( a ) 

(Mw= 2 6 0 0, Mw/Mn = 3. 3) 125g*2 

3g**n:?.Titi8!f&*<*^«-<i:, Ctl^momLX. ^ 

^t!tSA^WfflI$nfc«i^-&5fefi!c!|%l (b) (Mw = 
4 2 00. Mw/Mn = 2. 3) ^mtc^ ^fe. GPC 

T— *n^no. 4 9«a%, 2. 7 2« 
Co 0 6 1] ^fe, G p ciij^fi. lycFomm. ^mc 

[Mw. Mw/MnSiJ^fCfettSG P CcDiH^^g] 

(1) UM2 Omg^THFlOml tC^WL. 

(2) (. I ) <DUnmi& 2 0 II I :^Tm<DGPC'm^m 
HlCjiAU 3 5^Ki?SLTUVi^gA = 2 8 0nm{>)- 

(PJ^Se) *r-K*7A TKF-GJ : Sh 

■^^X8(im (M) XSOOmm («^) . Sa« TK 
F-8 0 5 SJ :Shodex?±ia) ^mPi. 

:a--:/>'«r^fflLT3 5t;ti:sa^L/-cG PC 
SiJ^SM mS>^ re PC SYSTEM llj:S 
h o d e x^±m) 7^ Ka:7^> (TH 

F) O^Si}«<0)Mi«iift{±. 1 . Om 1 /m i n®^^ 

[0 0 6 23 lyj.y-tvjk'eyr—^ ^^-r—mmm 

fcfett S GPC (DM^^mi 

mmm 1 ) 



(1) mm omg^THF 1 om 1 ici^fwu unm 

(2) (1) Ofi 1 ^grTtecOGPCSiJ^^ 
miciiXU 2 85i'ftmLTUVKgA = 2 8 0nin{>f 

(IBJ^SM) :<f-H*5A m^a^ rKF-Gj : Sh 

odexaia) i:3*cD5)-SIA5A (B^imSS^OX^ 

1J-'<X8>tm (@) XSOOmm (ft*) . Sa« TK 

F-8 0 1J :ShodexttS) ^m^. ^mti'yh. 
umt. ^-:/>^<^fflL.T4 0X:{cia^L/-cGPCSiJ 
^^■(Sffi^rGPC SYSTEM llj;Sh 
ode xtt®) T-V^MYuy^-y (TH F) 

OSfiJgOjaiJKjSfia. 1 . 0 m 1 /m I n 

[0 0 6 3] 2. B«ISJS 

Bufeass-a-^fiic!^ Cb) 5 o g 1 . 2 — ^-^ h^y 

>v'7i?F-5-X;l/J^>K1>D5'f' K4 g (0. 0 1 
5t;l/) i:%jaRth. }gTn-hoov>fei U 

h;KOHop:7^xatcAn. 1 6 

2 g^*n^Tr§ft?^-&fcm. ®Ta- hA^P> h 
T5>3. Og (0. 03 0*;b) ^)!lPx.^ig-C 2 
Jgi^^iBEttrCo i8g[3 5%Jg^?gat4. 7g 

(0. 0 4 5^;l/) ;&An^. *P.fcSSt?3 O^Jt^^ 

Se* 1 «; -y b;WAo/-c 2 U -y »c« 



30 m3L^)\yo:>m^mm. (m-^ttz : s) «}§{«f:Lfc. ± 

[00 6 4] 



r V nTr^tS y 4?^ -y i'^Sfli : i o 0 ««g|J 

(^fiScCSJ 1 Oiias 0«M%r;l/*UnI^14yjp5'yi^«)ig^^2 0 0 g) 
^S«Wt-&*Si: 0. 2 3«»gP 

[2- (2-t: Ka^'>J:^;l/) tfUS^>] 

mmWl : 1 SSfigP 

I-[l- (4 -t Kn4^'>37x-;l/) -i'y7'ae;l/]-4-[ 1 , (4 
-t Kn4^S/7x^;b) x^^l/l^V-tf^/trx (4 -t Kp+v'-2. 3, 5 
-h'J><^;l/7xx;i/) -2-l:HD4^v'7x-;I/?<^»i^= 1/1 (Mit) <0 



[0 0 6 6] (mmms) Z- (2-tHa4ri>'ai^ 

;i/) t;u-:^>©^*aa^o. i aftasicf^Afcwm. 



lt2 : 8) 5 5«flgPk:rSfl?Ufc^. cn^JLSO. i 
~0. 2 /im<7)p<>:r5>7'<;b:S'— ^fflt^T^JSU. 

>i<i^S4-s h ^->-x vmim^mmx^rco 



[006 5] {mm 2 ) mm i t-s ^fc^sfb^ 

ttlOf^fcOtc. 2-t: Kn4^S/tfiJi?>;&ffl«,>fcJMi^ so 
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Co 0 6 73 (||fitlfiaj4) 2- (2-t Ka:^^e/x^ 

[0 0 6 8] (ittJCajl) 2- (2-l:Kn=t^'>x^ 
tf >; v'>'^r^ifiob**^orcJWi^{i, USSfi^ i i: |h|« 

[0 0 6 9] iitmmz) 2- (2-V:Fa4^s^x^ 

[007 0] (Jt«0!l3) 2- (2-kKn^'>x^ 
ii-fi> ^fiSM 1 tmmic LT4?i^S* h U'S^X 
[007 1] (Jttii!glj4) 2- (2-tlHa4^'>Xf^ 



20 



10 



[007 2] Cltmm 5 ) ^i6S«?IJ 1 T'fflV^fcT';!/* U of 

^^figiga (b) 1 ooaaap. fe-fctPss^^ttfig^j-tLT 

2, 3, KD4^>"^>'y7xy>'lt;l/i: 
1. 2-:?-7 h^yvi^Zi^F-S-X/l/J^iyS^i/D^ 
-f' K 2 . 0 ^^;l/i:<DxX-r7Hb%l 1 oaagP«rfflo>fct* 

[0 0 7 3] i:Ltmmm i ~4 . fcj;D'iti^fij i ~5 
iiSLrc:3<i?S!*;hU'2;'xhigM!|^oi,^T. tee (I) 
~ (4) (Dp^m^m\ ^©i^««snc^Lf£o 

[0 0 7 4] 







mm3m2 




mum 

ium) 






© 




0.3 1 


1. 2 


O 


// 2 






0.3 1 


1. 2 


A 


// 3 


© 




0.3 1 


1. 2 


A 


// 4 


O 


A 


0. 35 


0. 9 


O 




X X 


X X 






X 


// 2 


A 


X X 






O 


3 


X X 


X X 






X 


/y 4 


X X 


XX 






X 


// 5 


A 


XX 






O 



[00 7 5] 

5^LTfc3. 0 iimLXt. t<{C6. 0~8. 0 (imm 

X h/^^->£DjgfiK;^S*^««$n-So *:rc. a. O/t 
mJ^±<OPM^mcfeV'>Tfe, iHO. 8 iimlHT<D7s-^ 

XFfflfilc^a, !S^tWt»«t5.fcD*US;xhM^->cD 



[0 1 ] X-<-X/^3?— ^©BfffiJgttMi 1 ©RS^^ 
[02] X^-X/^^f— >(D6RffiJgttfMffi2©Rfi«S^ 

2 hmm 

3 X'^— X/^^f— > 
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[ffima] ¥JS1 3i^7^ 2 7 B (2 00 1. 7. 2 

7) 

i^^miE 1 1 

MiEM^^e^] 0 0 3 1 

[00 3 1] ^*3, CCOt^. 7x7— ;l/3Styv-CD 

7 X y — ;i/i^'=eyr— J; tf ^r-fT— cD$#a*^ c ot! 

= x— >3>>^aThy^7i'— (GPC) m^<Df^M 
^^Lfc>'xy-;l/yiP^'yi'«)iiOiJ'?S^J-flj 



C@2] 




}gW^ra{±2 3-2 S^ftjfffc. ^-Yv-cDriffcb^Hti 

2 i~2 2^uis.ic^ 'tti'etimmx'^^c 
imiEMmms^i 0054 

CO 0 5 4] fiiiS^mfiK-rS^^tcJi. C!IJxtf!|$ 

BS¥ 10-269521 wjkmictm-^tir^^^j^o 

^^i^cOl^v^X h vxi/ (71^— A) *fflV->T, i6o€A< 



CMIEJ**«B«] 00 5 6 

[0 0 5 6] (1-2) isimmimmz :i £»;&xtf> 
-y h :/L— h ±T' 1 0 0 "c, 9 0 fpm^m L xmm 

6. 0 (im(DUi^Xhm^mrCo CcDMtC, -r 

X^tJ-SO. 3 5 /imOVXi' (0. 3 5 /t mi|@<DX^ 

-x/^^-:/?gfieffl) m^i^^myt^mti s r 

-2 0 0 5 i 1 OD (:^n>?±®, NA = 0. 5 0)^ 
fflV-'T. 0. 5 0 /tmi|l<OX^— X/^^f— >(C/^:Sf— 

1 0 0 1:, 9 o®fflcDP E B mmtimm ^am^n-o 



»^;iim;iiii^rUfiiHEcf3ti?i5o#* m 

(72)MBJ# /JnJS HIS 

»iS?;il»ill«Sr|jtfllE<f'^l?150S% ^ 
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/"Co :s!<:v>T?. ]Siftaif^i:L. 2 3t;o2. 3 8««%-r 
h^?«'^;l/r:^*-'>Atih*n4^i/H (TMAH) 
?«^S«±tC^fflL, 6 0#ra««fUfc^. Xtfi":f— 
0|5lCtc*!)«D«!3^fTo/-Co <l©]l#Slf^:&5lHli^ 
OJIL/ifS. 3 0#K7j<iJfeU l£^LT, t#P.n/c:0. 
5 0 M mi(i<DX'^— X/^^f— ><D»fB5}^* S E M 

— >JSgPJb>P))K»:^riRltCiiS2*^3. 5 /imOi^C^) o 
4§ (M) ic^f-rs/^^f-^jSgpoifi (B) ©Jt4s (B/ 

M) *\ 0. 7 0^ (B/M) ^1. OWfeCD^©, 
0. 6 5<(B/M)<0. 7 0<Dfe<D^O. (B/ 
M) <0. 6 5cOfecO*A. 0. 5 0 mi|@cOX'^— X 

i:LT«Lfco ^^3, X'^-X/^^->cD»f®Jg«^S 
t?-r«SE^^2ti:^bfco ^te. 02fC*3V''T. lt± 
2«Ui;Xh^. 3{±X'<-X/<;5f->T?* 

So 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□I^ED TEXT OR DRAWING 

JQ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GR^SCALE DOCUMENTS 

□ lines or MARKS ON ORIGINAL DOCUMENT 
'^REFERENCECS) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



